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Chemical structure of Erdosteine
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3 MUCO-MODULATORY

EE ANTI-OXIDANT

BN BRONCHIAL ANTI-INFLAMMATORY

B BACTERIAL ANTI-ADHESION

Kontrola viskozity hlienu — zlepsenie expektoracie

Hypersecretive acute bronchitis and exacerbations of (B (chronic bronchitis) are characterized
by the production of qualitatively and quantitatively altered mucus

Sputum viscosity Sputum elasticity
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Placebo

Viscosity (cPs)
Elasticity (dine cm-2)
=
=]
v

Erdosteine
1 . 0 .
Baseline Day 3 End Baseline Day 3 End
Evaluation time Evaluation time
Statistically significant improvement of viscosity Statistically significant improvement of elasticity
Mean sputum viscosity before and after treatment with Erdosteine or placebo Mean sputum elasticity before and after treatment with Erdosteine or placebo

(p=<0.001 vs placebo) (p=<0.001 vs placebo)



Redukcia oxidativnych procesov- zlepsenie obrannych
mechanizmov

Oxidative stress is the main characteristic of CB and COPD (chronic obstructive pulmonary disease) e
Erdosteine has a significant and direct activity against free radicals and lipid peroxidation §=
[
Free radical scavenging measured in vitro Ability of Erdosteine to lower blood ROS and 8-isoprostane in COPD patients :
@ Edosteine o Placebo o Erdosteine @ NAC o Placebo -
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A Metabolite | w Mol /L B A Day0  Dayd  Day7  Day10 B Day 4 Day 10
Scavenging of reactive oxygen-derived species (ROS) Progressive reduction of biomarkers of oxidative stress and
lipid peroxidation
A. Mean integral of luminol-dependent chemiluminesce (LDCL+SD) of human A. ROS changes measured in subjects treated with Erdosteine and placebo for 10 days
neutrophils, induced by PMA, after exposure to Met | (*p<0.05 vs control) (*p<0.01 vs placebo)
B. Dose-dependent inhibition of human neutrophil oxidative bursts by increasing B. Reduction of 8-isoprostane concentrations during a 10-day treatment with Erdosteine,

concentrations of Erdosteine, Met | and NAC ("p<0.05, “*p<0.01 vs cantrol) NAC and placebo (*p<0.05, *“p<0.001 vs placebo)




Redukcia oxidativnych procesov - zlepsenie obrannych
mechanizmov

Chronic inflammation in (B and COPD can cause fibrosis, airway occlusion by mucus exudates,
and loss of lung elasticity

Erdosteine reduces concentration of bronchial inflammatory markers and proinflammatory
cytokines in sputum

Change of some markers and relative ratio IL-8 and e-NO change
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Tatal proteins DNA Albumin Total g/ Lactoferrin/  Lysozyme/
albumin albumin albumin Day0  Dayd  Day7  Day1l Day0  Dayd  Day?7  Day10

Reduction of inflammatory markers and increase of IgA/albumin, Reduction of pro-inflammatory cytokine IL-8 in sputum
lactoferrine /albumin, lisozime/albumin ratios in sputum and exhaled NO (e-NQ)

Change in various biochemical properties of sputum after treatment with Erdosteine  IL-8 and e-NO change measured in COPD patients treated with Erdosteine and placebo
or placebo (*p<0.05) for 10 days (*p<0.01)

BRONCHIAL ANTI-INFLAMMATORY ACTIVITY



Inhibicia bakterialnej adhézie — prevencia kolonizacie

70% of exacerbations of (B and COPD are associated to bacterial infections

Bacterial adhesion to specific receptors located on cell surface is the initial factor which allows
bacterial colonization of airways

Change of some markers and relative ratio

Impairment of pilin structure

Altered
pilin
subunit

ADHESION

Normal
pilin
subunit

Stright fimbria Bended fimbria

Specific bacterial molecules located on bacterial surface (adhesins)  Erdosteine Met | induces morphological changes of fimbriae,

interact or bind with complementary epithelial cell molecules then interfering with binding of bacterial fi mbriae with cell
(receptors). Several filamentous appendages help bacterial adhesion receptors

to cell surface: fimbriae, pili, flagells, fibrillae
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Inhibicia bakterialnej adhézie — prevencia kolonizacie

Improvement of anti-bacterial adhesion activity:
the inhibitory properties on bacterial adhesion of Clarithromycin and Ciprofloxacin are
significantly increased by combination with Met |

Inhibition of Staphylococcus aureus adhesion to human mucosal cells Inhibition of Staphylococcus aureus adhesion to buccal epithelial cells

1/2 1/4 /8 1716 1732 Before Met | After Met |
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A. Comparative analysis of the effect of Erdosteine, Met | and NAC on S, aureus adhesion (*p<0.05)  Scanning electron micrographs showing bacterial adhesion to epithelial buccal cells before ( A)
B. Effects of sub-MICs of Clarithromycin alone (group 2) and in combination with Met | 10 pg/ml and after ( B) the exposure of 5. aureus to 2.5 ug/ml of Erdosteine Met |
(group 1) on S. aureus adhesion (*p<0.05)

BACTERIAL ANTI-ADHESION ACTIVITY



Signifikantné zlepsenie respiracnych symptomov

The clinical efficacy of Erdosteine has been evaluated in 50 studies involving 3540 patients

with acute and chronic respiratory diseases

Effects of Erdosteine on clinical parameters vs placebo

Cough Cough Chest Dyspnoea Global
frequency severity discamfor! efficacy index
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Reduction (%)

Pt
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Rapid and prolonged improvement of respiratory symptoms in
hypersecretive (B

Comparison of the effects of Erdosteine and placebo on efficacy parameters in patients
with stable hypersecretory chronic bronchitis (*p<0.01, #**p<0.05, **p=0.01 vs placebo)

Global Efficacy Index for respiratory symptoms

Mean Difference Mean Difference
Study or subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
Ricevuti 1988 6.3 167 [-3.08, -0.26] —
0 Voisin 1990 8.3% 0.45[0.37,127] 4
L0 Hotzinger 1991 7.2% 160 [-2.75, -0.45] ——
RN pisetti 1995 6.7% 385[516,251] = —e—
S Marchioni 1995 8.4% 1,86 [-2.65, 1.07] ——
E Aubier 1999 9.1% -0.38 [-0.95, 0.19] —
Subtotal (95% CI)  46.0% 1,41 [-2.49,-0.33] I
Scarpazza 1987 8.1% -0.08 [0.98, 0.82] —
. Marchioni 1987 58% -1.74 [-3.32, -0.18] ——
5 Furmagalli 1988 5.1% -0.34[-2.14, 1.4¢6] ——
I3 Ginesu 1989 6.1% -1.80 [-3.26, -0.34] —
R Aimaud 1991 8.4t 0.76 [-0.04, 1.56] —o—
- Bl 7anasi 1991 4.7% 1.04 [-1.74, -0.34] —a—
= Tellings 1991 9.1% -0.60 [-1.18, -0.02] —
Franco 1995 2.8% -2.67 [-5.64, 0.30] -
Subtotal (95% CI)  54.0%  -0.66 [1.30, - 0.02] T P o
Total (95% CI} 100% -1.02 ['1.02, =04 d] Erdosteine > control
1 -4 0 i 4

Symptoms amelioration both vs placebo and mucolytics in patients
with (B/COPD: a meta-analysis of individual patient data (1046)

Meta-analysis of data from Randomized Controlled Trials comparing Erdosteine with
placebo/mucolytics, given for up 10 days in association with standard therapy

CLINICAL EFFICACY - ADULTS



Vysoky synergicky efekt — redukcia exacerbacii

Erdosteine increases sputum antibiotic concentration in patients with acute exacerbations of
(B and improves the clinical situation without increasing the incidence of adverse events

Sputum Amoxycillin concentrations Improvement of various clinical parameters in combination with Amoxycillin
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Amoxyillin (ug,/ml)
Patients improved

Sputum Sputum Expectoration  Catarrh at  Cough quality  Dyspnoea

0 ' 3 & 0
Hours appearance VISCOSILY difficulty avscultation and frequency intensity

SINERGY WITH ANTIBIOTICS

Increasing of antibiotic concentrations in sputum Significant enhancing of the antibiotic activity: faster and more favourable

Sputum Amoxycillin concentrations for Amaoxycillin plus Erdosteine (group 1) or Amoxycillin plus placebo clinical a(ti\"it)" (II'I combination with Amoxycillin, Am pl[l”ll'l and [iprofloxacin)
{group 2) ondays 1 and 7 of treatment (*p=0.05 for group 1 vs group 2)

Various clinical efficacy parameters after treatment with Amoxycillin plus Erdosteine (group 1) or Amaoxycillin
plus placebo (group 2) (*p<0.02 at days 2-3, **p<0.01 at days 3-4, §p<0.01 at days 8-11)

Improvement of severity of symptoms in terms of mucus characteristics, cough and difficult
expectoration



with acute lower respiratory diseases

Cough - Day 3 Cough - End Rales - Day 3
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Change (%)
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Exacerbations of (B

Rales - End

Signifikantné zlepsenie — pediatria

Efficacy of Erdosteine was evaluated in paediatric population, in different age group,

o
o

Change (%)

o Group 2 T

Reduction of the relevant symptomatology in paedriatic febrile LRTI (lower respiratory tract infections)

Reductions in various efficacy values/scores in paediatric patients after 3 days and at the end of treatment with:
A. Erdosteine plus Ampicillin (group 1) or placebo plus Ampicillin (group 2) *p<0.01 for both parameters between treatment
B. Erdosteine plus Amoxycillin (group 1) or placebo plus Amoxycillin (group 2) “p<0.05, **p=<0.0001 vs placebo

This enhanced clinical response was achieved without compromising tolerability, since this was found
to be comparable to those of the antibiotic placebo combination

Statistically significant improvement of cough and rales

Cough - Day 3 Cough - End Rales - Day 3 Rales - End

@ Group 1 ol Group 2

CLINICAL EFFICACY - CHILDREN




Safety profile comparable to placebo

No direct effects on gastric mucosa
(thiol groups blocked in acid environment)

No adverse events observed in children

No increase of side effects in long-term treatment

No interaction with other drugs

No increase of side effects when combined with antibiotics
Better tolerability vs NAC

No increase of adverse reactions in older people and in
patients with mild renal or hepatic failure
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Erdomed je liek na lekarsky predpis
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“Erdosteine is the only mucolytic licensed in the UK for the
symptomatic, short-term treatment of patients with acute
exacerbations of chronic bronchitis 7/

acako 1,2,3!
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